Surgeon, Cumberland Infirmary, Carlisle. GASTRIC carcinoma, according to the mortality figures, is the commonest malignant tumour in the male, and in the female ranks next to malignant disease of the breast. In the British Isles approximately fifteen thousand people die each year from this disease. Statistics reveal that of those now living over the age of forty-five, one in thirty-two will probably die from carcinoma of the stomach.
Unfortunately, the efforts of the medical profession hitherto have done little to reduce the death-rate from gastric carcinoma. In certain instances life has been prolonged by surgical measures, but only in a very small proportion of cases has a permanent cure been effected. The lesion is focal in its origin and in its early stages should be amenable to surgery. Yet, because of the insidious nature of the disease, and for other reasons, gastric carcinoma when recognised is, in the majority of cases, too far advanced for extirpation, and when surgical intervention is feasible, the operative mortality is high, and there is a large incidence of recurrence.
The subject of carcinoma is certainly gloomy, but I am confident that by a more strenuous effort on the part of all those concerned?the family physician, medical consultant, radiologist, and surgeon?many of the problems relating to the early recognition of carcinoma of the stomach and of its treatment could be solved, and the death-rate materially reduced.
It is because of this conviction and the importance of the subject that I venture to bring it before you this evening.
For the purpose of this paper I have reviewed 119 case records of those patients operated on by myself during the past ten years.
The number of cases of carcinoma examined but not submitted to operation, either because of evident metastases which ruled out radical cure or because of reluctance on the * Read at a Meeting of the Medico-Chirurgical Society of Edinburgh on 7th July 1937. CIHR. 185 part of the patient to submit to operation, is not ascertainable. This number must be at least twice and may be thrice the number of those actually operated on. In the cases under review where radical operation has been attempted, the diagnosis has been confirmed by histological investigation, with one exception (Case 5), which occurred prior to the establishing of the Pathological Department at the Cumberland Infirmary. The cases explored and found inoperable have only been included if confirmed by examination of excised tissue, or the subsequent history of the patient has left no doubt as to the correctness of the diagnosis. During the same ten years the total number of operations for lesions of the stomach and duodenum was 820.
In my practice, therefore, malignant disease formed 14 per cent, of the surgery of the stomach and duodenum.
It is to be hoped that the proportion will increase, since simple lesions such as peptic ulcer, by more thorough medical measures should call for less surgery and the earlier diagnosis of cancer should yield more cases suitable for operation.
Incidence.
For the latest available statistics I am greatly indebted to Sir Arthur MacNalty and Dr Percy Stocks of the General Register Office. Wales, 1921 Wales, -1930 Wales, and 1931 Wales, -1935 Ages. From these statistics it is evident that in England 6533 males and 5438 females, a total of 11,971, die annually from cancer of the stomach.
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Comparing these figures with the figures for the decennium 1921-30 it will be noted that there has been a distinct rise. This increase is no doubt in part explained bysuch factors as altered population in the various age periods, and the reduction of mortality in infancy and childhood. The mean annual death-rates in the various age periods is a better guide as to whether gastric carcinoma is, or is not, on the increase.
In comparing the figures in the quinquennium I93I"35 with the decennium 1921-30 it is found that a distinct rise has occurred in mean annual death-rates in males over 65 and in females over 75.
The relation of incidence to age periods is perhaps better appreciated by graphs plotted from the above figures. It will be observed that the death-rate rises steeply from the age of 35.
In actual numbers, the maximum period is between 65 and 75, but corrected for the numbers living in the various age groups, the rate continues to rise and has its peak in the decade 75-85. In other words, the liability to cancer of the stomach does not diminish after 75 but increases, and reaches the maximum in the decade 75-85.
An interesting feature is the relative incidence in males and females in the various age periods. From 45-65, the male incidence is much larger than it is in the female?almost 5 to 3.
After the age of 65 the ratio becomes equal, and eventually the female incidence is larger than it is in the male. Rate per 10,000 living. own series the proportion was 36 females to 83 males. This is partly but not entirely accounted for by the low number of patients operated on over the age of 70.
By comparing the deaths from gastric carcinoma with the total death-rates from all causes, the proportions are in males 1 : 38, in females 1 : 44, and in both sexes 1 : 41. The proportion is naturally larger if the comparison is restricted to persons aged 45 and over. Using the quinquennium for cancer of the stomach, and the year 1935 for total deaths from all causes, we find that the incidence of cancer of the stomach for males is 1 : 29, for females 1:35, and for both sexes 1 : 32.
Graph II shows the incidence in various age periods in my own series. The number of cases is too small for the graph to be of any real value, but it will be observed that the peak occurs at an earlier age than in the general mortality figures, and this no doubt is because many decrepit patients with gastric carcinoma never reach the surgeon, or are reluctant, when advised, to submit to operation.
^Etiology.
The essential cause of gastric carcinoma, as of other tumours, still remains elusive. There is some evidence, however, to indicate that certain conditions do predispose to the development of cancer in the stomach, and naturally these are of great interest since they raise our hopes of being able to reduce the incidence of cancer by prophylactic measures.
The most discussed aetiological factor is that of chronic peptic ulcer, and very divergent views have been held. Zenker (quoted by Stewart, 1929) believed that every carcinoma was superimposed on some simple ulceration, whereas others believe that any relation between peptic ulcer and cancer is merely fortuitous. MacCarty of the Mayo Clinic (1910) reported that approximately 70 per cent, of their gastric ulcers were associated with carcinoma.
Ewing believes that this higher proportion is due to their having interpreted as carcinomata many histological appearances which it is difficult to separate from a chronic inflammatory overgrowth and heterotopia of gland tissue. Stewart (1929) has made a careful study of the histological appearances which must serve to recognise early malignant changes in a chronic ulcer, and likewise to recognise a previous chir.
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P 2 chronic peptic ulcer in a well-established carcinoma. In a specially investigated series of 259 operation specimens, taking into consideration not only the pathological criteria but also the clinical history, he found that 15-7 per cent, of cancers arose in chronic peptic ulcer. This figure, because of the careful studies of Stewart, is recognised by most authorities as an accurate index of the part played by chronic ulcer in determining malignant disease of the stomach.
Further data supplied by Stewart are of importance not only as indicating the definite relationship of peptic ulcer to cancer, but also some of the measures which should be taken by the surgeon when encountering a lesion which has the radiological or naked-eye appearance of a simple chronic peptic ulcer. In his series of 180 chronic ulcers, 6-i per cent, on investigation showed early malignancy in the margin. No less than three out of the nine ulcers in the pyloric region showed malignant changes, compared with only eight out of 172 in the region of the lesser curvature. The surgeon must therefore regard as suspect a chronic lesion in the pyloric region, though it may look simple, and must deal with it by partial gastrectomy rather than by gastro-enterostomy. Most surgeons have had the painful experience of doing a gastroenterostomy for such lesions and discovering their mistake when the diagnosis has become only too evident (vide Cases 11 and 16). This is in marked contrast to the peptic ulcer beyond the pylorus which has no tendency at any time to become malignant. Though there is evidence that carcinoma may occur in the cicatrix resulting from a healed gastric ulcer, all are agreed that malignant changes are exceptionally rare in the simple hour-glass constriction which is commonly found in the female.
In my own series, 21 per cent, gave a prolonged history of periodic attacks of indigestion suggestive of peptic ulcer.
Without a detailed study of the lesion, however, such a statement affords very little index of the relationship of peptic ulcer to carcinoma. Cases will be cited to show unmistakable early cancer superimposed on obvious chronic peptic ulcer. The part played by simple adenomata in malignant disease of the stomach is probably not so important as in other organs, such as the large bowel or bladder. It is estimated, however, that in 4 to 5 per cent, of cases, the carcinoma is secondary to a simple adenoma (Stewart 1931) . In one case to be recorded 190 (Case 15) an adenoma was removed which at first was thought to be simple. Within two years the patient developed obvious malignant disease. Though the tumour removed was pedunculated and looked innocent, a further study of the histology led one to assume that the tumour cells were anaplastic and probably malignant.
An ^etiological factor which is worthy of consideration and greatly stressed by Hurst (1929) , is long-standing chronic gastritis. He believes that a primary carcinoma never occurs in a healthy stomach. After excluding those which arise in chronic peptic ulcer and in simple adenoma, he would classify all the remainder as secondary to chronic gastritis. The achlorhydria which is present with few exceptions in this group he maintains is secondary to the chronic gastritis, and precedes the development of carcinoma. On this assumption Hurst believes that in the early recognition and treatment of chronic gastritis and achlorhydria lies the best hope of reducing the mortality from gastric carcinoma.
Pathology.
Of malignant tumours of the stomach, 99 per cent, are carcinoma.
Sarcomata, though rare, may be myosarcoma, lymphosarcoma, spindle-cell sarcoma, or round-cell sarcoma.
The lymphosarcoma and round-cell sarcoma are not always easy to differentiate histologically from small-celled carcinoma.
The cells in carcinoma may be columnar, cuboidal, or round, and may vary in size. Their arrangement is either tubular or acinar, the adeno-carcinoma, or in solid clumps, the carcinoma simplex. The degree of anaplasia varies, but the nuclei are usually hyperchromatic and centrally placed, and there is absence of specialised cell function such as is seen in the goblet cell. Mucinous degeneration in gastric carcinoma is common.
Very rarely near the oesophageal opening the tumour is a squamous epithelioma.
The various cellular types of carcinoma, with the exception of squamous epithelioma, are represented in my series. The number of fully investigated cases, however, is too small to allow of an expression of opinion on the type of cell in relation to prognosis. It is of interest to note, however, that examples of each occur in the cases which yielded encouraging results by operation. 191 Carcinoma may arise in any part of the gastric mucosa, but is much more common in the pyloric area. Stewart's figures for the sites of tumours are 66*5 per cent, pyloric canal, 15-2 per cent, cardiac end, 12-8 per cent, lesser curvature, 5*5 per cent, rest of stomach. This is in marked contrast to the frequency of the sites of simple chronic peptic ulcer, which, according to Stewart, is 80 per cent, on the lesser curvature. In my operation series, 64 per cent, of the carcinomata were in the pyloric canal and adjacent part of antrum, and about 17 per cent, in the region of the lesser curvature. In 5 per cent, the lesion was near the oesophageal opening or in the fundus.
Though carcinoma begins as a minute nodule in the mucous membrane, its manner of developing varies, and very diverse types are encountered in well-established tumours. It is interesting to speculate whether this is due to peculiar biological properties of the cancer cell or to a variable response of the tissue of the host or to certain local conditions.
In the fungating or formative type the tumour projects as a broad plaque or an irregular nodular excrescence, or sometimes is a rounded mass with a broad pedicle (Case 17). At any time the tumour mass may, due to vascular changes combined with septic conditions of the stomach cavity, become necrotic and disintegrate. Some of the so-called acute cases of carcinoma may be explained by this pathological change.
Such tumours are most often encountered in the body or cardiac region of the stomach.
The ulcerative carcinoma is undoubtedly the commonest type. It may occur anywhere in the stomach but is much more frequently met in the region of the pyloric canal and lesser curvature. The margin of the ulcer is not sharp and even as in the chronic peptic ulcer but usually raised and friable, and the base is shallow and covered with necrotic tumour tissue.
Histologically, the tumour is usually adenocarcinoma, and may show evidence of mucinous degeneration. It tends to extend through all the coats, and eventually to erupt through the peritoneal surface. At an early stage it is liable to spread to the lymph nodes.
When cancer supervenes on chronic gastric ulcer, the socalled ulcer-cancer, the appearance varies from that of a simple chronic peptic ulcer with sharp, well-defined margins and deeply excavated base with only microscopic evidence of malignant 192 changes at one point in the margin, to an ulcer which has all the appearance of a primary ulcerated carcinoma. In the earliest stages the malignant change is recognised by the character and the disposition of the tumour cells, and signs of invasion either locally or by the lymphatics. In the ulcer cancer which resembles a primary malignant ulcer, the presence of much scar tissue at the base of the ulcer, chronic endarteritis thrombosis of vessels, and complete gap in the muscularis mucosas and perhaps the deeper muscular coats, are evidence of a previous simple penetrating peptic ulcer.
A third naked-eye type is a scirrhous carcinoma, and this ranks second in order of frequency. In this type, the tumour cells tend to infiltrate widely all the coats of the stomach, and at the same time there is marked tissue response which leads to dense fibrous hyperplasia. Much the most frequent site for this tumour is the pyloric end. The induration ends abruptly at the pylorus but extends for a variable distance to the left along the stomach. The pyloric canal and pyloric antrum tend to be narrowed, and the walls on section are seen to be markedly thickened. This thickening usually involves all the layers of the stomach. The muscle tissue is broadened and intersected with dense fibrous tissue. There may be an evident ulcer, usually at the pylorus or in the pyloric canal, but in some instances the ulcer is only demonstrable by the microscope. Histologically, this type is often of the carcinoma simplex variety, the cells being in small clusters and the individual cells small. Though the dense scar tissue formation might be regarded as a protective response on the part of the host, this type of tumour is unfortunately often associated with extensive glandular involvement, and the prognosis is unfavourable.
The scirrhous carcinoma has been particularly disappointing.
Of those encountered, in only one was it feasible to do a resection and the patient died fourteen months later with palpable recurrence in the abdomen, and ascites.
The permeation of the stomach with tumour cells and dense fibrous tissue formation is sometimes very extensive, the whole of the stomach being shrunken, thick-walled, and rigid, and the condition is then termed malignant linitts plastzca. A remarkable feature is that though the stomach capacity is greatly reduced, there is rarely any actual obstruction to the passage of contents, the stomach merely acting as a passive tube. The 193 tumour cells are often difficult to recognise. They are usually of minute size and may be scanty and so altered as scarcely to resemble tumour cells. The condition must be differentiated from simple fibromatosis of the stomach and also from syphilitic linitis plastica. Malignant linitis plastica most frequently begins at the pyloric end, but in two of my cases the origin was near the oesophageal opening. At operation, one tumour appeared operable, but the patient had advanced myocardial degeneration and total gastrectomy would certainly have proved fatal. The second case is of interest because of the rapid advance of the disease, and this is scarcely to be expected in view of the dense fibrous tissue seen in the post-mortem specimen.
Case i. (Mr W.) Linitis plastica beginning at oesophageal end and developing rapidly.?Male, aged 39, labourer. For four or five years he had had a little discomfort in the epigastrium almost immediately after food. This only occurred occasionally, was not severe, and he had never found that the discomfort was relieved by food. After three or four months' complete respite, the symptoms were replaced by difficulty in swallowing, and this continued for nine weeks until he sought advice. X-rays (Fig. 2 ) were taken and there was a little dilatation of the gullet but no real obstructions at the lower end. The stomach was found to be large and atonic. Thereafter the dysphagia rapidly increased, he lost weight and strength, and eventually had difficulty in swallowing even fluids. He was referred to me about nine weeks after the first X-rays, and at that time I found him emaciated, with a few shotty glands in the left supraclavicular triangle and left axilla. On 13th January 1932, an exploratory laparotomy was performed with the object of doing a gastrostomy. The whole of the stomach, however, was shrunken and thick-walled?obvious linitis plastica?and a gastrostomy was not feasible. To demonstrate the character of the stomach a radiogram was taken three or four days later (Fig. 3 ), and this showed dilatation of the oesophagus and the usual appearance of linitis plastica. The patient rapidly lost ground thereafterwards and died two months later. A postmortem examination was performed and sections of the stomach showed dense scar tissue permeating all the coats, and the malignant cells were scanty and in small clusters (Fig. 4 ).
A fourth, and a rare variety in my own experience, is that of malignant polypus (Case 15). This tumour, in contrast with the scirrhous carcinoma, is a localised growth projecting into 194 the lumen of the stomach and may have a well-defined pedicle. The tumour cells may be arranged in tubular glands, and there may be no transgression of the muscularis mucosae with invasion of the soft vascular core (Fig. 15 ). The malignant nature may only be determined by a careful study of the cytology and the disposition of the tubules. This type merges into that of the fungating carcinoma, and certain specimens are not easy to classify.
The mode of spread is all-important from the point of view of operation. In the malignant polypus and fungating type, the spread through and along the stomach wall is relatively late, and this is in marked contrast to what obtains in the scirrhous carcinoma and diffusely infiltrating linitis plastica. The ulcerative carcinoma tends to spread through, rather than along, the planes of the stomach wall, and may perforate, or, more commonly, invade an adjacent viscus, e.g., liver, transverse colon, or pancreas. Still more commonly, the tumour, when it reaches the serous coat, liberates cells into the peritoneal cavity and forms scattered nodules usually associated with ascites. Implantation in the ovaries may lead to the so-called Krukenburg tumour which is histologically interesting and important clinically since the discovery of such tumours may lead to a mistaken diagnosis.
Spread to the duodenum is usually regarded as rare, but B. Castleman (1936) has recently demonstrated spread from 4 to 23 millimetres along the duodenum, and this leads him to recommend in partial gastrectomy that at least 3 centimetres of duodenum should be resected.
The chief spread of cancer from the stomach is by the lymphatics, and this is usually to the nearest regional glands.
In cancer at its commonest site the first lymph nodes liable to be invaded are those adjacent to the pylorus and first part of duodenum ; in cancer of the lesser curvature the glands associated with the right or left gastric artery ; and in cancer on the great curvature or left part of fundus, the lymph nodes associated with the splenic vessels. The further spread is then to the coeliac lymph nodes, the thoracic duct, and left supraclavicular triangle. The spread is sometimes atypical and retrograde, particularly to the hilum of the liver. Embolic spread by the blood stream may occur early or late and leads to secondary growths in the liver and less commonly by the systemic circulation in distant parts of the body. 195 Clinical Manifestations.
Unfortunately, gastric carcinoma in its early stages may give rise to little constitutional disturbance. In the majority of cases it is only when invasion of the stomach wall has impaired gastric motility and an associated gastritis aggravated by tumour discharge has led to dyspeptic symptoms that the patient is aware of something amiss. Though anorexia, weight loss, and lassitude are among the commonest early symptoms, they may be overshadowed by other features which depend on such factors as the site and character of the tumour, early disturbance of haemopoietic function, the presence of a previous peptic ulcer, or a chance haemorrhage or perforation.
It is convenient for diagnostic purposes to describe four main clinical types.
In the common type, anorexia and a sense of lassitude are usually the earliest manifestations. At first there may be merely a distaste for meat, but very soon all desire for food is lost, and the sight of food may excite nausea. Associated with the loss of appetite is emaciation, and in the course of a few weeks one or two stones in weight may be lost. The bowels are usually constipated, though occasionally there is diarrhoea. Pain is not a feature in the early stages of carcinoma, but there is frequently vague epigastric discomfort aggravated by food and sometimes relieved by vomiting. There is often much eructation of bitter fluid.
Sooner or later the patient grows pale and greatly emaciated, and vomiting tends to become more marked. Towards the end there may be considerable ascites, or if the liver is heavily invaded, jaundice. This is the type one associates with primary carcinoma especially of the body of the stomach.
Anorexia, lassitude, and loss of weight, though not pathognomonic, should always raise suspicion of malignant disease if they occur over the age of forty without an obvious cause, and they demand a thorough investigation to exclude the possibility of cancer. The same symptoms are common after any debilitating illness. Few of us have not encountered patients in whom prolonged anorexia, lassitude, and loss of weight have been attributed to some infective illness and the true nature of the disease has only become apparent when the spread has rendered operation impossible. 196 Very occasionally a more acute variety of the common type is encountered with rapid onset of anorexia, nausea, vomiting, and perhaps diarrhoea, and in certain instances this has led to the mistaken diagnosis of subacute gastro-enteritis.
The obstructive type one associates with the tumour at the inlet or at the outlet of the stomach. If the tumour is of the fungating variety there may be few premonitory symptoms before the mechanical obstruction arises. If at the oesophageal end, the patient complains of increasing dysphagia, first for solids and later for fluids, and the condition may be difficult to differentiate from carcinoma in the lower part of the gullet.
When the tumour transgresses the stomach wall and irritates the diaphragm, hiccup is often a troublesome symptom. If at the outlet the patient quickly loses appetite, develops a large splashing stomach, vomits copiously, and if there has been a previous history of peptic ulcer, the condition may readily be confused with duodenal stenosis.
Ancemic Group.?Sometimes the clinical picture early in the disease is dominated by profound anaemia. This may be of " secondary type " with a low colour index, or of the macrocytic type with a high colour index and the blood picture typically that of pernicious anaemia. There is usually loss of appetite, but emaciation may not be marked. These patients frequently improve quickly on treatment by the exhibition of iron, or in the macrocytic type by liver extracts, and any suspicion of the real cause of the anaemia may thereby be allayed. It is now the routine of my medical colleagues to X-ray the stomach of every patient in whom there has been made a provisional diagnosis of pernicious anaemia.
The following two cases will serve to illustrate the importance of this group.
A. Case 2.
(Mr F.) Carcinoma of stomach mistaken for per7iicious ancemia.?Male, aged 66, farmer. Two and a half years previously consulted his doctor, who found him markedly anaemic, lemon yellow in colour, with a sore tongue typically that of pernicious anaemia. Liver extract was given and the patient recovered in a remarkable manner, and this was regarded as confirming the provisional diagnosis of pernicious anaemia. The patient regained vigour and returned to full duties as a farmer. He reported at monthly intervals for some time, and continued to take the liver extract, and his recovery was maintained.
After he had not reported for about nine months the doctor was called, because the patient, despite liver extract, had become breathless and pallid, and was beginning to vomit. It was then discovered that he had a large fixed tumour in the epigastrium.
When seen only a few days before his death, there was cachexia, emaciation, ascites, and the stomach was hard and nodulated and the liver enlarged. B. Case 3. (Mr N.) Carcinoma of stomach simulating pernicious anazmia.?Male, aged 46. This patient sought advice from his family physician on account of breathlessness, lack of energy, and pulsations in the head. The appetite was poor, and there was some loss of weight.
He was found to be markedly ansemic. No glands were to be made out in the neck, and no tumour in the abdomen.
The blood examination revealed R.B.C.s 2,230,000 ; Hb 68 per cent.; colour index 1-4; and the film showed poikilocytosis, anisocytosis, and polychromatophilia. He was regarded as a case of straightforward pernicious anaemia, and was given liver extract which produced a reticulocyte response with a peak of 28 per cent.
The red count rose to 5,800,000 and Hb to 100 per cent.
He continued to have some discomfort in the epigastrium especially after eructation, and seven months later the stomach was investigated radiologically. There was an area of slight rigidity on the lesser curvature high up, with a tendency to the formation of a deep incisura on the corresponding portion of the greater curvature. The condition was thought to be an early malignant tumour. On 30th November 1933 an exploratory operation was performed, and a malignant tumour in the posterior wall of the body of the stomach was discovered near the oesophagus firmly fixed to the tissues behind the suprarenal gland or the kidney, or both, which excluded radical extirpation.
With liver extract the R.B.C.s were maintained at over 4,000,000 to the time of his death, which occurred thirteen months later.
Towards the end malignant deposits became evident in the liver, peritoneal cavity, and pleural sacs.
The Ulcer Carcinoma Syndro?ne.?In this variety there is the typical long-standing history of periodic indigestion, the pain being related to meals and usually relieved by food and alkalis.
There may also have been a history of haemorrhage or of perforation. When cancer is superimposed on such a 198 peptic ulcer, the pain usually becomes less severe, more continuous, and may not be relieved as hitherto by food or alkalis. The appetite tends to fail and weight is lost. If there is vomiting the vomit may be of the coffee-ground type. Gastric analysis may show excess of free hydrochloric acid, and this in nowise rules out the presence of a malignant change in the peptic ulcer. The altered symptoms in chronic peptic ulcer should immediately raise the possibility of malignant disease, and in all cases resort should be had to radiography. Should the radiological findings be negative, it is still not safe to exclude carcinoma, and particularly if the peptic ulcer is in the pyloric canal.
In most instances it is wiser to proceed forthwith to operation. Even if from the naked-eye appearance one cannot say whether it is malignant or not, it is wiser to do a partial gastrectomy.
Haemorrhage from the stomach is not uncommon in carcinoma, as evidenced by coffee-ground vomit. Very occasionally it is copious and may occur in the earliest stages, and particularly in malignant polypus or a fungating carcinoma.
Another rare acute manifestation of a malignant tumour is a perforation. This is more liable to occur in the ulcer carcinoma or ulcerative carcinoma. In the former it is particularly liable to be diagnosed as ordinary perforated peptic ulcer. Ian Aird (1935) , who recorded eight cases from the Royal Infirmary, Edinburgh, and 71 cases from the literature, found that two-thirds of the cases simulated perforated peptic ulcer. In one-third of the cases, however, the perforation was more or less silent, the pain and abdominal rigidity being slight or absent. Some of the patients rapidly developed ascites, while others became quickly collapsed and died from septic peritonitis. There is evidence that the atypical group is associated with perforation of primary carcinoma.
Only one example occurred in my own series, and operation was carried out under the assumption that the perforation was of a simple peptic ulcer. (Mr Wf.) Perforated colloid carcinoma of stomach. Partial gastrectomy. Died 6 months later of cardiovascular dege?ieration.?Male, aged 69. For many years he had had indigestion coming on one to two hours after food and relieved by food. There were long remissions. Eight years previously he was operated on for a perforated duodenal ulcer. Thereafter he improved for a time but still had occasional mild attacks of indigestion. Six weeks before admission his appetite failed, he lost weight, the bowels became constipated, and he developed vague epigastric discomfort. He occasionallyvomited clear fluid. Six hours before admission he was seized with a violent pain in the epigastrium which quickly spread over the abdomen. On examination, he was very distressed and ill, and slightly cyanosed. The whole abdominal wall was rigid and tender. There was a marked atheromatous condition of his blood vessels.
At operation a perforation was found on the anterior wall of the stomach rather near the lesser curvature, and around it was a hard indurated area,4 and shining through the serous coat was obviously tumour tissue. The glands were apparently not invaded, nor were metastases seen in the liver. The tumourbearing segment of the stomach was quite mobile. Despite his cardiovascular condition it was thought wise to resect, and a Polya resection was carried out, the pelvis being drained through a small suprapubic incision.
Apart from some infection of his wound he made a satisfactory recovery and was discharged four weeks after the operation.
A few months later he died suddenly, presumably from vascular changes in his heart. The tumour was an ulcerated carcinoma which had penetrated to the serous coat and showed marked mucinous degeneration.
On physical examination the absence of a tumour in the stomach area should by no means lead one to assume that the condition is not one of carcinoma of the stomach. The tumour may be hidden under the costal margin, and even if it occurs at the pyloric end it is not always easy to detect it in the early stages. Though a palpable tumour is usually regarded as a late manifestation it must not of itself rule out an attempt at radical extirpation. A careful search should be made in all cases for evidence of spread to the peritoneum and liver, for deposits in the pelvis, and for enlarged glands at the root of the neck, since any such findings render a cure by operation impossible.
The routine examination will include gastric analysis. In primary gastric carcinoma it is the rule for there to be absence of free hydrochloric acid. Lactic acid and a large bacterial content are usually present. In the ulcer carcinoma, on the contrary, the hydrochloric acid may be in excess of the normal.
The benzidine test for occult blood in the stomach contents and faeces is usually positive. Flo. 6. Adenocarcinoma. See Case 6. Fig. 6 . Adenocarcinoma. Sec Case 6. S. Adenocarcinoma with mucinous degeneration. Case 8.
Fin. 8.-Adenocarcinoma with mucinous degeneration. Case 8. Fig. 9 .?X-ray, Case 9. Fig. 9 .?X-ray, Case 9. In recent years direct inspection of the stomach wall by the gastroscope has been practised as a diagnostic measure for stomach lesions, and with an increasing amount of success. As to the part it will play in the future I am not competent to express an opinion.
Of all the diagnostic methods, undoubtedly the most valuable is radiography after a bismuth meal. Since the study of the contractile power of the wall of the stomach is all-important, screening is much more valuable than a simple X-ray photograph. In the majority of cases even in the early stages, a competent radiologist is able to establish the diagnosis. When the ulcer cancer is well advanced there is usually a formative mass at the margin of the ulcer which belies the true nature of the condition.
In the primary carcinoma in its early stages a persistently rigid and nonmotile section of the wall during the peristaltic wave is the chief feature. A fungating tumour and malignant polypus give rise to filling defects which are usually recognised.
Treatment.
With the rare exception of lymphosarcoma, malignant tumours of the stomach do not lend themselves to deep X-ray therapy or treatment with radium, nor is there much evidence of the value of treatment with lead and selenium. The only hope of cure is by radical extirpation of the growth. Since the lesion is inevitably fatal if untreated, exploration should be advised in all cases revealing no evidence of spread to the peritoneal cavity, to the liver, or to inaccessible glands. At operation, a further search should be made for evidence of spread to the liver, peritoneal cavity, and adjacent organs.
Invasion of the transverse colon does not necessarily rule out an attempt at radical operation, and such a case is included in my series in which a portion of stomach and transverse colon were resected en bloc. For carcinoma at the common site, namely at the pyloric end, it is wise in most instances to resect two or three centimetres of the duodenum and about four-fifths of the stomach, taking away most of the lesser curvature.
The great omentum and lymph glands adjacent to the first part of the duodenum are removed with the specimen. If there is evidence of enlarged glands along the lesser curvature, it is well to divide the coronary artery near its source, and CHIR. 20I q remove along with this vessel any easily accessible glands at the coeliac axis.
When the tumour is in the fundus or near the cardiac end and there are no definite contra-indications, a total gastrectomy is the operation of choice.
Of the various types of operation which have been devised to meet these requirements, I personally prefer the Polya, with the loop of jejunum brought up through the transverse mesocolon to the left of the midcolic artery and anastomosed to the free end of the stomach with the distal part of the jejunum at the greater curvature. The opening of the transverse mesocolon should, whenever possible, be sutured to the gastric side of the anastomosis. When anatomical arrangements indicate it, such as a narrow transverse colon, a loop is brought in front of the transverse colon, and in one recent case where there was an abnormal duodenojejunal flexure, the loop was brought up through the transverse mesocolon to the right of the midcolic vessel.
A point in technique which renders the operation less difficult is to retain the tumour-bearing segment until the posterior sero-muscular sutures and the posterior throughand-through sutures have been inserted.
In the total gastrectomy it is well, if possible, to conserve about a quarter of an inch of the wall of the stomach at the posterior cesophageogastric junction for the purpose of anastomosis, since this tissue is much less friable than the oesophageal wall.
After trying various modes of anaesthesia, I have come to regard basal narcosis combined with anterior splanchnic anaesthesia as the one of choice.
It is my custom to employ in the usual case 5 drachms of paraldehyde (1 drachm to the ounce of mucilage of acacia) given per rectum one hour before the operation, and a quarter of an hour later a two-hundredth of a grain of hyoscine.
Perhaps more important than is generally recognised is the pre-operative preparation of the patient. Usually the patient is anaemic, ill-nourished, and often dehydrated by repeated vomiting. The liver and other organs may be degenerated by toxic absorption from the alimentary canal. The stomach, especially in primary gastric carcinoma, has unhealthy cedematous walls, and the contents are highly infective. I must confess to not having exercised as much care as I should have done in attempting to improve the patient's condition 202 prior to operation. With long waiting-lists and overcrowded wards, patients have from time to time been investigated in the Out-patient Department and operated on only one or two days after admission. In this short period it is unreasonable to expect, with only one or two washouts of the stomach and perhaps a transfusion of blood the day before operation, that the stomach can have been made clean or that the liver and other organs can have recovered. It is much wiser for all patients suspect of gastric carcinoma to be admitted to the medical wards, and pre-operative measures adopted forthwith while investigations are being carried out. If there is anaemia, iron is exhibited, and likewise liver extracts if the picture is that of megalocytic anaemia. When the anaemia is profound, repeated blood transfusions some considerable time before the operation are indicated. It is surprising how some of these patients after one or two weeks' treatment markedly improve. Anschutz (1929 and advises resection even in the presence of evident metastases. This he finds serves as a palliative against obstruction, and from time to time he has had unexpected apparent cures. Most surgeons resort to gastro-enterostomy as a palliative if the tumour is near the pylorus and giving rise to obstruction, or a gastrostomy if there is stenosis near the oesophageal opening. Balfour prefers, however, to substitute for the gastro-enterostomy a division of the stomach proximal to the lesion and anastomosis of a loop of jejunum to the proximal segment.
Prognosis.
The results of operation in carcinoma on the whole are frankly disappointing. Roughly, two out of every three cases at exploratory operation are unsuitable for radical measures, there is a 30 per cent, mortality, and few survive longer than five years. In one clinic the figures are exceptional, namely, in that of Mayo as recorded by Balfour. Radical operation was feasible in 45 to 5? Per cent, of the cases operated on, and there was only a 10 per cent, case mortality. About 20 per cent, of all cases remained well and free from disease for five to ten years. Associated with these facts it must be kept in mind that a much larger estimate is given for ulcer carcinoma, and it is generally admitted that in ulcer carcinoma 203 with a relatively clean stomach the risks of operation are less than in a primary gastric carcinoma. In my own series of 119 patients submitted to operation, in only 33 (27-8 per cent.) was resection carried out. Assuming that all the patients who died within one month died as the result of the operation, the operation mortality-rate was 36*3 per cent. Of the twenty-one who survived resection, ten are now living at periods of 9^, 7^, 4^, 4^, 4, 3^, 2&, li2) and years after operation. Of the eleven who died not as a result of the operation but subsequently, the survival periods were one 5 years, one 2^, one 2^, six 1 year, one 6 months, and one 5 months. In one case, death was due to cardiovascular degeneration, and in another to profound anaemia without post-mortem evidence of recurrence.
A study of Walton's cases has led him to believe that a 204 " cure," that is, survival for at least five years after operation, may be looked for in 6 per cent, of all cases that come to operation, and in 16-5 per cent, of those in whom a resection is possible. Assuming that Walton has had the same experience as myself of finding at least two out of every three cases inoperable when first seen, the prospect of " cure " in all the cases encountered by the surgeon is not greater than 2 per cent.
How to Reduce the Mortality Rate.
Little object would be served by this brief survey of gastric carcinoma if it did not present problems and stimulate us to find a solution. These problems naturally group themselves under three headings.
Prevention.?To reduce the incidence is the ideal, and in this respect the chief interest lies in the relation of chronic peptic ulcer to carcinoma. Evidence has been adduced that about 16 per cent, of malignant tumours are superadded to chronic peptic ulcer. The incidence of chronic peptic ulcer becoming malignant is not so easily determined. Even accepting Ewing's estimate that less than 2 per cent, of chronic ulcers become malignant, the relation of malignant disease to chronic peptic ulcer is nevertheless definitely established and such ulcers must always be regarded with suspicion, and especially chronic peptic ulcer in the pyloric canal. There can be little doubt that the incidence of ulcer carcinoma would be reduced could patients suffering from chronic peptic ulcer be given adequate medical attention and, failing a response by medical measures, radical treatment by the surgeon. In the case of chronic peptic ulcer in the pyloric canal, it may be wise to omit medical measures and proceed forthwith to operation.
The views of Hurst regarding the relationship of chronic gastritis to so-called primary carcinoma merit careful consideration ; and the following of the rules which he has laid down for the recognition of chronic gastritis and his recommendations for its treatment, might be the means of materially diminishing the incidence of gastric carcinoma.
Early Diagnosis.?Much the most hopeful means of reducing the mortality from gastric carcinoma is by an effort to establish diagnosis at an earlier stage of the disease. In my operation series, excluding those cases with a previous chir.
205 q o history of peptic ulcer, the average time which elapsed between the patient being conscious of the first symptoms and the time of the operation was five and a half months. Not more than one patient in three has come early enough to justify an exploratory laparotomy, and not more than one in ten to allow of an attempt at radical extirpation. It is unfortunate that the early symptoms in primary gastric carcinoma are often insidious. There is a real need to educate the public to the importance of seeking advice for persistent loss of appetite, dyspeptic symptoms, and unexplained lassitude and loss of weight. The fault is not, however, entirely with the public, and each of us must have unpleasant memories in this respect. It cannot be too strongly urged that anorexia, loss of weight, and lassitude, without obvious cause, especially in an adult over the age of forty, or such symptoms persisting for an undue time after some debilitating illness, call for a thorough investigation of the patient. Further, a full investigation should be carried out in all cases of chronic peptic ulcer if the symptoms change, the pain perhaps growing less severe but more constant and the appetite failing. In all cases of profound anaemia, the clinician must keep in mind the possibility of carcinoma of the stomach being the prime cause and should not be deluded by finding the patient responding to ordinary therapeutic measures.
Of all the special diagnostic measures, that of screening of the stomach and duodenum after an opaque meal is by far the most important. Were all suspects submitted to such investigation our present radiological departments and radiologists would inevitably be overworked. I sometimes wonder whether Russell Reynolds's cine-radiography would not be a solution of this problem.
The cost of radiological investigation I believe to be an important factor in deterring both patient and doctor from carrying out the investigations when the symptoms are merely suspicious and not strongly indicative of the existence of some lesion. This particularly obtains in patients in the middle class who are reluctant to avail themselves of the services of a voluntary institution and yet find the cost of a private investigation a financial strain. A free service for radiological investigation of all cancer suspects would undoubtedly be one of the most valuable means of improving early diagnosis, 206 and I venture to think that this is a problem which might claim the attention of the British Empire Cancer Campaign. Improved Surgical Measures.?Perhaps not much can be expected from further improvements in operative technique.
In reviewing my own work I am convinced, however, that since adopting the Polya resection and basal narcosis and splanchnic anaesthesia, my patients have an increased chance of recovery, and that, the operation being more radical, there is a better prospect of ultimate cure. More important, however, than the type of operation performed is the pre-operative preparation of the patient. All suspects of cancer of the stomach should be admitted forthwith to the medical department, and the physician should treat the patient with the object of preparing him for an eventual operation while carrying out diagnostic measures. Could the patients be diagnosed early and one or two weeks devoted to such pre-operative preparation as gastric lavage, exhibition of weak hydrochloric acid with food, a course of iron or liver extract in cases of mild anaemia, or one or two blood transfusions some time before the operation for the patients with more profound anaemia, our operative mortality rate of 30 per cent, or thereabouts would be greatly reduced.
Some Encouragements.
To review one's records of cases of gastric carcinoma is certainly humiliating and apt to be discouraging. As a corrective to pessimism and as a stimulus to renewed effort, it is perhaps wise that before leaving the subject one should linger over those cases which have proved encouraging. The following protocols are those of my cases operated on during the last ten years, who are either still alive, or who have survived the operation longer than two years.
Case 5. (Mrs H.) Resection of gastric carcinoma. Alive gh years after operation.?Female, aged 60. For many years not strong and had had some abdominal discomfort not definitely related to meals. For several months there had been discomfort in the upper abdomen and particularly for three weeks, and during this period she noticed that she had grown thinner. The family physician referred her to a medical consultant who reported that she was a markedly visceroptotic subject with a low, splashing stomach. The right kidney was very mobile.
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No tumour could be felt through the lax abdominal wall. A provisional diagnosis of visceroptosis was made, and it was recommended that a trial should be made of dry meals, and an abdominal support, with the warning that, if she did not quickly improve, X-rays should be taken.
The weight loss continued and the appetite, which had been poor for some months, completely failed. Five months after being seen by a medical consultant the family physician discovered a mobile tumour just above the umbilicus. By this time the weight had fallen from 8 st. to 6 st. i lb. Radiological investigation was carried out by Dr Connell and he reported obvious carcinoma in the pyloric canal.
On 8th December 1927, a partial gastrectomy was performed by the Billroth II method. Recovery was uninterrupted, and she left the nursing home on the twenty-fifth day after operation.
The specimen showed an extensive ulcer in the pyloric canal and adjacent part of the antrum, with a raised edge, and was typically an ulcerated carcinoma.
In a recent letter from her doctor he tells me that she is still alive and lives alone, her husband having died about three years ago.
She has no maid, and does most of her housework. She has had practically no medical attention since the operation, but the doctor has seen her in the street and says she looks exceedingly pale and feeble. Case 6. (Mr V.) Partial gastrectomy for malignant ulcer on posterior wall of pyloric canal. Alive 7 years 4 months after operation.?Male, aged 63. Lorry driver. He had been quite well until three months previously when he had begun to lose appetite and vigour. There had been rapid loss of weight. He developed a sense of discomfort in the epigastrium, described as a feeling of fullness, relieved by eructation. He had vomited only once.
He was emaciated and rather pallid. No tumour could be felt. There was some resistance in the epigastrium. X-ray revealed a large stomach with a filling defect in the pyloric canal and adjacent part of the antrum (Fig. 5 ). Hydrochloric acid was absent from the fasting juice and from the test meal.
On 2nd April 1930 a partial gastrectomy was carried out by the Billroth II method for malignant ulcer on the posterior wall of the pyloric canal. Histologically the tumour was adenocarcinoma with areas of mucinous degeneration (Fig. 6 ).
After the operation he made a smooth recovery. Apart i from a slight cerebral thrombosis a year ago he has remained remarkably well since the operation. Male, aged 52. Miner. For three years had had occasional discomfort in the epigastrium about two hours after food, not really troublesome until the last few months, and then only intermittently. The discomfort tended to be relieved by food. He had vomited occasionally. Appetite remained fairly good.
There had never been tarry stools.
On examination he had a small epigastric hernia and this was tender, and was the site of the pain. X-rays were taken and showed a small ulcer on the lesser curvature and deformity of the duodenal cap.
At operation on 18th January 1933 a small indurated area on the lesser curvature was found, and also marked scarring just beyond the pylorus both in the anterior and posterior walls of the duodenum.
Under the assumption that both the gastric and duodenal lesions were simple peptic ulcers a V-resection and gastro-enterostomy were carried out.
The ulcer was shallow.
Histological investigation revealed that it was typical adenocarcinoma beginning to infiltrate the coats and showing areas of mucinous degeneration.
The patient made a good recovery from the operation and was discharged on the seventeenth day. He remains well and free from symptoms four and a half years after the operation. (Mr G.) Extensive colloid carcinoma involving two-thirds of stomach. Subtotal gastrectomy. Alive and well 4-J years after operation.?Male, aged 56-Labourer. For seven months he had had a little discomfort in the epigastrium described as a heaviness after food. The appetite was completely absent. He had lost weight rapidly. There had been occasional vomiting. He admitted to having had occasional indigestion for several years.
On examination he was pale and thin, and there was a mobile mass in the epigastrium. X-rays showed evidence of a large fungating tumour extending from the pyloric antrum to two-thirds of the way up the lesser curvature (Fig. 7) . Operation was performed on 1st February 1933, and the stomach was found to be invaded with malignant disease from near the pylorus to within two inches of the gullet. The transverse mesocolon was adherent but the midcolic vessels had not been picked up. A subtotal gastrectomy was carried out by the Polya method. He made a smooth recovery and left hospital on the twentyfourth day. The histological character of the tumour was an adenocarcinoma with extensive areas of colloid degeneration 209 ( Fig. 8 ). One gland which was examined showed no evidence of invasion. The patient is still alive and well after four and a half years.
Case 9. (Mr B.) Partial gastrectomy for extensive carcinoma involving pyloric canal and a?itrum. Alive 4 years after operation.?Male, aged 59. Carter. For two or three months he had lost weight, the appetite had failed, and he had grown weaker. Eight or nine days before admission he had had troublesome diarrhoea.
On examination there was a large splashing stomach, and a suspicion of a tumour to be felt in the pyloric region. Examination of the stomach contents showed an absence of hydrochloric acid, presence of lactic acid, and the benzidine test for blood in the stools was positive. X-rays showed an extensive filling defect and gross deformity in the distal half of the stomach (Fig. 9 ). On 19th July 1933, under intratracheal anaesthesia, a Polya resection was performed. A recent letter stated that the patient was alive and well, 21 lb. heavier than before the operation, and was taking all kinds of food without discomfort.
Histological section showed that the tumour was adenocarcinoma (Fig. 10 ). later.?Male, aged 46. Bus conductor. During the previous three months his appetite had failed and he had lost a stone in weight. Two months previously he had begun to experience epigastric discomfort, worst immediately after food, but also present after starving. He had occasionally been wakened during the night by the pain. He was most relieved by making himself vomit. The appetite was then completely absent.
On examination he looked still well nourished, but a lax skin suggested recent loss of weight. No pallor. No tumour to be felt in the abdomen. X-rays showed a large filling defect on the greater curvature near the pyloric antrum, and another filling defect on the lesser curvature of the pyloric antrum (Fig. 11 ). On 29th March 1934 a Polya resection was performed, and the stomach on investigation showed two independent ulcers, both of which on histological investigation showed characters of a malignant tumour of the small-cell type (Fig. 12 ). He made a smooth recovery after the operation and was discharged on the eighteenth day. This patient is still alive and well three years and three months after operation.
Case ii. (Mr J.) Pyloric carcinoma atypical in type. Alive 2 years 5 months after operation.?Male, aged 58. Lines-man in G.P.O. Admitted on 20th November 1933 with history of periodic indigestion for four years, with discomfort usually beginning about one hour after food and relieved by vomiting. In December 1932 he had a severe pain in the epigastrium and was admitted to hospital as an emergency under the charge of one of my colleagues. The pain quickly subsided, however, and he was discharged without any further investigation. The patient was alcoholic and the attack of pain may have been thought to be due to an alcoholic bout. For three or four months the appetite had been poor, and there had been some weight loss. For three weeks the vomiting had been rather more pronounced, and on one occasion blood was present in the vomit. On examination, he was a thin, florid subject, and had a large splashing stomach. X-rays showed evidence of narrowing at the outlet thought to be in the pyloric canal. On 22nd November, at operation, the feel of the pylorus suggested an ulcer, and there were filmy adhesions in this region, which were thought to indicate that there might have been a slight leak from a chronic peptic ulcer. The liver looked unhealthy and he was not too fit a subject. A posterior gastro-enterostomy was performed.
On 23rd November 1934, i.e. one year after operation, he reported. He had not lost further weight. The appetite was fairly good, but he still complained of much epigastric discomfort after meals. He found that alkaline powders relieved the pain. Further X-rays showed no abnormality at the anastomosis, but very little food was passing through the pyloric canal, which was deformed and looked suspiciously malignant.
He was readmitted on 9th February 1935 under the influence of alcohol. Three days later the stomach was resected distal to the anastomosis together with one inch of duodenum. He made a smooth recovery and was discharged three weeks later.
Investigation of the specimen showed an area with a raised margin in the pyloric canal extending to the pylorus. Histological investigation showed definite adenocarcinoma, but in the section cut there was no evidence of invasion of the muscular coats.
Since then the patient has enjoyed excellent health, and in a recent letter he tells me that he has never felt better in his life. Case 12. (Mr E.) Large carci?ioma of pyloric antrum. Polya resection. Alive 1 year 8 months after operatio?i.?Male, aged 61. Labourer. About two months previously, after a large meal, he had experienced epigastric pain and had vomited repeatedly. Prior to that he had felt quite well and had had a good appetite. The vomiting had recurred from time to time, and become more and more copious. He was able to recognise in it food that he had taken more than twenty-four 211 hours previously. There was now complete anorexia, and he was afraid to eat because of the discomfort and the vomiting. Recently the vomit had been dark coffee-ground in type. The bowels, hitherto regular, were now constipated.
He was anaemic and had obviously lost weight. There was a visible and palpable tumour just to the right and slightly above the umbilicus, and on the left a large splashing stomach. There was no evidence of invasion of the liver, peritoneal cavity, or glands in the neck.
On 22nd October 1935, under basal narcosis and anterior splanchnic anaesthesia, a Polya resection was carried out for extensive carcinoma in the pyloric antrum. The pathologist reported the tumour to be adenocarcinoma, degenerative in type, and infected with staphylococcus. A gland showed invasion with adenocarcinoma.
Recovery from the operation was smooth, and he was discharged on the twenty-second day.
Two months later he reported looking much improved. He said that he felt well, had a good appetite, and could eat any kind of food. His doctor, in a recent letter, states that he has put on 21 lb. in weight, and his only complaint is a little fullness in the epigastrium after food. His diet is unrestricted and his general condition good. Case 13. (Mr N.) Carcinoma of lesser curvature. Polya resection. Alive 1 year 7 months after operation.?Male, aged 51. Railway worker. For six years he had been troubled with periodic attacks of indigestion, the pain often coming on a quarter of an hour after breakfast, wearing away before the next meal, and recurring one to two hours after the mid-day meal and after tea. He had occasionally been wakened during the night with pain. He had obtained ease by drinking hot water, and to a lesser extent by food. Sickness had never been a feature, though on occasions he had brought up a mouthful of sour green fluid. He had often had three or four months' complete respite. The appetite remained good. During the past two years, however, he had lost 2 st. 7 lb. in weight. The day before his admission, without warning, he had vomited several mouthfuls of dark coffee-ground blood. This had recurred the day of admission. He had been accustomed to ten pints of beer, sixty cigarettes, and one ounce of tobacco each week.
On examination, he was slightly anaemic but had no other signs of organic disease. No tumour was to be made out in the stomach area, though there was some degree of tenderness < on deep palpation in the epigastrium. The stomach contents gave a positive benzidin test for blood. X-rays showed a deep irregular ulcer on the lesser curvature with evidence of a thickened margin. The duodenal cap was spastic and irregular. He was treated on the medical side for four weeks for the anaemia, and then referred for operation.
On 20th November 1935, under intratracheal anaesthesia, a Polya resection was carried out. The specimen showed a large ulcer on the lesser curvature slightly adherent to the body of the pancreas.
There were no signs of metastases in the peritoneum or the liver. Some of the glands along both curvatures of the stomach were enlarged.
The tumour on histological investigation showed adenocarcinoma.
The patient made a smooth recovery from the operation and was discharged from hospital three weeks later. A recent letter from his doctor informed me that the patient was still at work but did not feel very fit. He has gained slightly in weight since the operation. Patient alive 16 months after Polya resection.?Male, aged 64. Gardener. Three or four months previously he had begun to have pain in the epigastrium coming on shortly after the mid-day meal.
At the same time he had begun to lose weight rapidly. The bowels, which hitherto had been quite regular, had become constipated. With purgatives he had obtained an action once per week. The appetite had failed. Previously he had weighed 17 st., and during this period his weight dropped to 12 st. For several weeks he had had occasional vomiting. On examination, a well-made subject, though obviously he had recently lost a great deal of weight. The colour was good. There was tenderness in the epigastrium but no tumour could be felt. Test meal showed no free hydrochloric acid. X-rays showed a large penetrating ulcer in the lesser curvature.
On 25th March 1936, a Polya resection was done for a large ulcer on the lesser curvature which was adherent to the pancreas behind. Investigation of the tumour showed it to be adenocarcinoma, and a lymph gland was found to be invaded. He made a satisfactory recovery from the operation and was discharged on the thirtieth day. This patient is still alive and doing a little gardening. He has vague discomfort in the left upper abdomen which he attributes to eating too much. His appetite is now good, and examination reveals no evidence of recurrence.
Case 15. (Mr S.) Malignant ulcer, pyloric canal, with atypical history. Polya resection. After 2 years reported with metastasis in left iliac fossa.?Male, aged 33. Admitted to the medical wards on 16th September 1932. For two years he had had occasional attacks of waterbrash one hour after food, and this symptom had become almost continuous during the past six months. After food he had had a sense of fullness and there had been considerable eructation of foul gas. During the last three months he had developed weakness in the legs, and there had been swelling of feet and ankles which tended to disappear after resting in bed. For two months he had been vomiting, and occasionally this had been copious and offensive. The appetite had remained fairly good up to two weeks but now was defective. There had been some weight loss.
On examination, he was a spare subject, pale, with a dry hard skin. (Edema of both legs. No abnormality detected in cardiovascular and renal systems. No tenderness in the abdomen nor palpable tumour. X-rays revealed evidence of an ulcer on the proximal side of the pylorus.
He was treated by a Sippy's diet and was given Salyrgan for the oedema. He improved and the oedema disappeared.
He was readmitted to the medical wards on nth February 1933.
The vomiting had returned and become a marked feature. He had lost weight rapidly and grown weaker. He was now emaciated, very pale and dehydrated. Blood urea was 107 mgms. per cent, and non-protein nitrogen 83 mgms. per cent. X-rays showed a dilated stomach with almost complete pyloric obstruction. The deformity at the pylorus suggested a neoplasm.
On 20th February 1933, under splanchnic anaesthesia, a partial gastrectomy was performed by Billroth II. The specimen showed an ulcerated tumour involving the pyloric canal with considerable narrowing of the lumen (Fig. 1 a) , and on microsection this proved to be adenocarcinoma (Fig. 13 ). After operation he developed suppurative parotitis which delayed convalescence. He was discharged from hospital at the end of the fifth week. He reported one month later and the weight had risen from 7 st. 10 lb. to 9 st. 2 lb. He was feeling much better in general health and the appetite had returned. Two years and one month after the operation he reported with a palpable mass in the left iliac fossa. Biopsy proved this to be adenocarcinoma, no doubt secondary to the gastric carcinoma. He had severe pain which was making life unbearable. A subdural alcohol injection was given to paralyse the posterior nerve roots. This afforded considerable relief and made the end easier. He died two years and three months after the operation. Case 16. (Mr A.) Malignant polypus of stomach.?Male, aged 50. Fourteen years previously he had been treated in a sanatorium for tuberculous disease at the apex of one lung, from which he had made a satisfactory recovery. He had never been a strong man, but otherwise never had had a serious illness.
Six months before being examined he had become rather depressed, easily fatigued, and had had some insomnia. The appetite had been defective, and during the past three weeks he had lost 5 lb. in weight. He looked rather pale and thin and anxious. Nothing abnormal was detected in the ordinary routine investigation. The R.B.C.s were 4,500,000, Hb 87 per cent. ; W.B.C.s 6200 and the blood film appeared normal. X-ray examination was carried out, and the radiological appearance suggested a polypus in the upper part of the body of the stomach (Fig. 14) .
At operation on 6th November 1930, through an opening in the anterior wall of the stomach, a pedunculated polypus, the size of a large cherry, was readily exposed. It did not feel anchored to the outer coats.
A clamp was applied well away from the pedicle, and the tumour was removed with a portion of normal stomach wall, and the raw area closed by continuous sutures. After the operation he made an uninterrupted recovery.
The appearance of the tumour at first was thought to be normal, but, when reviewed in the light of future events, the glandular cells were considered to be anaplastic and potentially, if not already, malignant.
He remained well for nearly two years. His appetite then began to fail, and there was weight loss. The gastric juice was examined and found to contain no free hydrochloric acid. An X-ray was taken, and there was unmistakable evidence of tumour involving a considerable portion of the body of the stomach. He was referred to me for examination on 16th March 1933.
He was then cachetic and emaciated, and there were shotty glands in the left supraclavicular triangle, and induration to be felt under the left costal margin. He died two years and seven months after resection of the polypus.
Case 17. (Mr H.) Total gastrectomy. Survival 5 years. ?Male, aged 60. Thirty years previously had had indigestion and had been treated for peptic ulcer. The symptoms had disappeared after three months, and for thirty years he had enjoyed good health and had had no gastric symptoms.
For about four months before being admitted to hospital he had gradually lost his appetite and had developed vague discomfort in the upper abdomen. During the previous three months he had lost 1 st. 7 lb. in weight. He had lacked energy and had grown pale. There had been no vomiting. The bowels had been regular, and there had never been any evidence of melsena.
A spare subject, rather pale, and the laxity of the skin compatible with his having recently lost weight. No tumour could be made out in the abdomen, nor any glands or free fluid. An X-ray showed some narrowing in the pyloric region and an appearance in the cardia suggestive of a tumour. On 24th August 1931 a total gastrectomy was performed for an extensive fungating growth in the anterior wall of the fundus. A loop of jejunum was brought up to the left of the midcolic vessels and anastomosed to the lower end of the gullet. The recovery was uninterrupted. It is interesting to note that he volunteered the statement on the fourth day after operation that his appetite, which had been in complete abeyance before, had now returned. He left hospital on the twenty-ninth day, weighing 7 st. At that time his diet consisted chiefly of fluid, with semi-solids such as porridge and jellies.
The tumour had the appearance of a fungating growth, lobed, and covering a wide area in the fundus (Fig. 16 ). There was no naked-eye evidence of invasion of the wall, and no enlarged glands. The tumour was medullary in type, the cells being round and the interstitial tissue scanty (Fig. 17) .
Two months after the operation he reported, looking bright and cheerful and having gained 5 lb. in weight. He was taking ordinary food in small quantities every two or three hours. During the night he was liable to be wakened with a burning sensation in the epigastrium, which immediately was relieved by taking a little food. He was rather pale, and examination revealed R.B.C.s 4,200,000, and Hb 58 per cent. He was referred to the medical clinic for treatment for the anaemia. Three months after the operation his weight had risen to 8 st. 1 lb.
By the end of two and a half years the R.B.C.s had fallen to 2,700,000 and Hb to 55 per cent., despite rather irregular treatment with iron. About this time he developed influenza, lost weight and vigour, and became very pale. He was admitted to the medical wards and given a course of liver extract, and in thirty-eight days Hb rose to 80 per cent, and the red cells to 3,800,000.
He was readmitted again three and a half years after the operation, for further intensive treatment, and his red count rose from 2,500,000 to 3,800,000 and Hb from 50 to 80 per cent.
The van den Bergh test was negative, both direct and indirect. The blood film showed a relative lymphocytosis with a varying amount of eosinophils. The average size of the red blood cells was over 8 microns and the films suggested pernicious anaemia. There was no evidence of subacute combined degeneration of the cord.
The patient grew rather suspicious of medical investigations and was very reluctant to report for examination. Near the end he became very feeble and had intense headaches, and, after being bedridden for a few weeks, succumbed on 31st August 1936, a little over five years after the gastrectomy. A post-mortem was performed, but no evidence was found of metastasis or local recurrence.
CHIR.
I should like to take the opportunity of expressing my gratitude to Dr A. I. Shepheard-Walwyn and Dr T. McL. Galloway, my physician colleagues, who have collaborated in the diagnosis and pre-operative treatment of many of my patients, and whose valuable advice has always been at my service ; to Dr J. Steven Faulds for his investigation of operation specimens and for pathological illustrations ; and to Dr Richard Connell for the X-ray photographs. Lancet, 1935, i., 1059. Walton, Sir James, Lancet, 1936 Lancet, , i., 1101 Discussion.
Sir John Fraser said?We have listened to a most interesting presentation of a subject which one might describe as difficult, and difficult for the reason that it has many depressing aspects. Mr Hartley has brought the subject before us in a fascinating and erudite manner, and he has given us certain reason for encouragement and hope.
When I understood that this paper was to be given, I arranged for an analysis to be carried out of the cases of gastric carcinoma which were admitted to my own wards during the past four years. They totalled 67 cases, and I fear that the results revealed were far from encouraging. Thirty-three of these cases (51 per cent.) were unsuitable for operation, either because the local lesion was too extensive or because secondary deposits were already in existence. The remaining 34 cases were submitted to operation ; but of this number twelve were found to be unsuitable for anything beyond palliative measures, so that it ultimately came to this, that of the original 67 cases only 1 in 3 permitted radical interference. It is a depressing picture, and I agree that it is difficult to see the way through which a remedy can be evolved. I suppose the only answer is earlier diagnosis, for there must be a time in almost every instance at which the local disease would permit of a radical excision. At such a time as this there comes back to my mind certain remarks which used to be made in this connection by the late Mr Dowden. I have often heard him say that an exploratory laparotomy was an entirely justifiable procedure if there was the least doubt in one's mind that symptoms suggested an early gastric 218 carcinoma. And he frequently added another remark which I believe was one of great significance and importance?that any person past middle life developing indefinite dyspeptic symptoms which failed to respond to ordinary dietetic and therapeutic measures should undergo an exploratory laparotomy. There is much truth in these principles for they are based upon the obvious logic that, if we are to improve the results of surgical treatment of gastric carcinoma, we must deal with it in the earliest stages. After all, there is but one remedy for these tragic developments ; it lies in surgery, and it is a sine qua non that, if the surgery is to be effective, it must be early.
Textbooks tell us that one of the signs of a gastric carcinoma is a palpable tumour in the epigastrium. There is something pathetic about that statement, for surely when this stage is reached the die is cast, and the case is beyond aid.
An interesting aspect of this question of early diagnosis came under my notice the other day. I was operating on one of these cases when an American friend was in the theatre. The problem with which we were dealing was beyond the possibility of radical relief, and the question of early diagnosis came under discussion. My friend told me that he belonged to an assurance association in the United States of America which laid down the condition that each year a routine physical examination must be carried through, and, if there was any history of digestive disturbance a barium meal investigation was done. He added that by this means early and unsuspected malignant disease of the stomach had been discovered on more than one occasion. The scheme has the advantage of thoroughness, but I question whether such a plan would meet with much approval in this conservative country. I suppose all we can do is to insist upon the importance of a careful routine investigation being carried out in every instance of dyspepsia which fails to respond within a reasonable time to ordinary simple remedies. I was interested in Mr Hartley's statement that there is no intermediate peak period of occurrence in the disease, that its incidence increases as age advances so that in adequately corrected figures the highest rate of occurrence is at the end of life, in the decade from 75 to 85 years. To my mind this suggests that the real basis of the error is an advancing epithelial degeneration or instability, and that there is not of necessity any focal initiating factor. A very similar state of affairs is encountered in carcinoma of the buccal cavity, and I suppose it means that epithelial reproduction ultimately becomes weary, and as it does so it begins to assume the erraticism which we call malignant disease.
Mr Hartley alluded to the influence of peptic ulcer in the origin of gastric carcinoma, and he quoted various figures representing different views on this question. I believe that peptic ulcer rarely if ever undergoes a malignant change, and I am inclined to think that many of the instances which have been recorded are based upon misinterpretation of the histopathology. Tissues at the periphery of a long-standing simple ulcer may show changes that resemble malignancy and yet are essentially simple. I believe that this has been the origin of much misconception. Last year we investigated the pathology of 105 lesser curvature ulcers, but only in a single instance was there evidence of a malignant change. It may be of course that pyloric ulcers show a greater tendency to undergo a malignant degeneration?on this point I have no personal investigation to guide me. Dr R. B. Wilson said?The part of the paper which was of chief interest to me was that in which Mr Hartley spoke about the differentiation between carcinoma of the stomach and pernicious anaemia. At the beginning of last winter I had in my practice three cases of pernicious anaemia. Two were undoubted cases, investigated in the Royal Infirmary, and the third was one I had investigated and treated myself for three years. Since then two other cases have come under my care, and until to-night I have been quite satisfied in my own mind that they were cases of pernicious anaemia. One patient, an old man of 73, had symptoms of praecordial pain and a high blood pressure. Then he suddenly got very pale, and on investigating the blood, the colour index was found to be about unity. I put him on liver extract injections and he did very well. His haemoglobin, which was 30 per cent., is now 75 per cent, and the praecordial pain is non-existent ; but he has other symptoms which trouble him almost as much?a feeling of sickness and anorexia ?and Mr Hartley has made me feel doubtful whether my diagnosis of pernicious anaemia is correct. I have not investigated the stools for occult blood, but I would like to ask Mr Hartley whether, if these patients show no blood in the stool, he would still insist on an X-ray investigation to rule out the possibility of carcinoma of the stomach. I would also like to know if he can tell the percentage of cases of gastric carcinoma which have a blood picture suggestive of pernicious anaemia. Dr John B. King said?From the point of view of X-ray diagnosis, interest is now concentrated on one's failures. I think that these almost always arise in connection with tumours situated on the proximal posterior wall or greater curvature, the principal reason for this being that visible gastric function is so much less marked here on screening. A large factor is, however, played by the human element, which is a very genuine one. It is difficult to bring the same concentration to bear on the last case seen on Friday as on the first examination on Monday morning, particularly in a large general hospital, where some twenty cases are examined daily. The only other point I would make is this. While agreeing with Mr Hartley that radiological treatment of gastric carcinoma is hopeless?from the point of view of a radical cure?I have come to think that something may be said for using it as a palliative. I should not have said so a year or two ago, but with more modern apparatus, I think it is feasible. I was very much impressed by the case of a boy whom I saw eighteen months ago?a young fellow of 25?who had a very obvious tumour on examination. A laparotomy was done and a very extensive carcinoma was found, which was quite inoperable. I was very reluctant to attempt X-ray treatment, fearing it would do no more than shorten the patient's life ; but his people wished to have it done, so I carried it out, and the remarkable thing was that nine weeks after I had finished the treatment the boy was heavier than he had ever been, said he felt fitter than he had done for two or three years, and is at present working as a motor mechanic. Dr Charles Somerville, Mr J. M. Graham, and Mr J. IV. Strut hers also spoke. Mr Hartley, in reply, said?I would like to thank my old associates for their kind remarks. I do miss them in Carlisle, and it is always a stimulus to come back and see them again. Dr Wilson asks whether the absence of occult blood in the stools of a patient presenting the picture of pernicious anaemia was sufficient to rule out the possibility of gastric carcinoma. There are fallacies in the test for occult blood, and if symptoms existed which suggested the possibility of carcinoma of the stomach, personally I should feel much happier to rely on screening after an opaque meal.
The number of cases of gastric carcinoma simulating pernicious anaemia is certainly not large. I have cited two instances, and others have occurred in my practice which have not been suitable for operation. Nevertheless, I do feel it is important to investigate all profound anaemia cases radiologically.
Dr King's remarks on the tremendous amount of radiological work that would be required if all suspects were fully investigated, I fully appreciate. I should have been interested to have heard what he thought of cineradiography as a solution to the problem. I was greatly impressed with Russell Reynolds's demonstration some little time ago at the British Association of Surgeons' meeting in London.
It may not be so valuable as careful screening, but nevertheless it might be sufficiently accurate, and if so the risk to the (radiologist and time expended in screening might be obviated. If it would be the means of making X-ray more accessible and less expensive, it would certainly be a boon to the class to which I referred in my lecture who find X-ray a financial strain and yet are reluctant to avail themselves of a voluntary institution.
